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X57) Abstract 

This invention relates to new amide compounds having the potentiation of the cholinergic activity, etc^ and represented by general 
formula (I), wherein R" is acyl, R 2 is lower alkyl, etc., A is a single bond, (1) or -SQ2-, E is lower alkylene, etc* X is CH or N, Y is a 
single bond, etc., Q is -CH2-, etc., and R 3 and R 4 are taken together to form lower alkylene, etc., and pharmaceutically acceptable salts 
thereof, to processes for preparation thereof and a pharmaceutical composition comprising the same. 
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DESCRIPTION 
AMIDE COMPOUNDS 

TECHNICAL FIELD 

This invention relates to new amide compounds and 
pharmaceutically acceptable salts thereof which are useful as 
a medicament. 



10 BACKGROUND ART 

Some aminopiperazine derivatives have been known as 
useful anti-amnesia or anti-dementia agents, for example, in 
PCT International Publication Nos. WO 91/01979 and WO 
98/35951. 

15 

DISCLOSURE OF INVENTION 

This invention relates to new amide compounds and 
pharmaceutically acceptable salts thereof* 

More particularly, it relates to new amide compounds and 
20 pharmaceutically acceptable salts thereof which have the 

potentiation of the cholinergic activity, to processes for 
the preparation thereof, to a pharmaceutical composition 
comprising the same, and to a method for the treatment and/or 
prevention of disorders in the central nervous system for 
25 mammals, and more particularly to method for the treatment 

and/or prevention of amnesia, dementia (e.g., senile dementia, 
Alzheimer's dementia, dementia associated with various 
diseases such as cerebral vascular dementia, cerebral post- 
traumatic dementia, dementia due to brain tumor, dementia due 
30 to chronic subdural hematoma, dementia due to normal pressure 
hydrocephalus, post-meningitis dementia, Parkinson's disease 
type dementia, etc.), and the like. Additionally, the object 
compound is expected to be useful as therapeutical and/or 
preventive agents for schizophrenia, depression, stroke, head 
35 injury, nicotine withdrawal, spinal cord injury, anxiety, 
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Polyuria,, incontinence of urine 

attention deficit h yperactivity "f t0nlc trophy, 
3-e P i nes (narcQlepsyK Parkin y so ;r;^ --ssive daytime 

One object of this invention is / " aUt±Sm ' 

5 US6ful compounds and pharl Pmidm a <* 

thereof which ™ phar ™ceutically acceDtaM 

W/llch P^sess the potent-. *n acceptable salts 

activity. Potentiation of the choli ne r gic 

Another object of this 

Preparation of said 8 h ;; de in -""" to Provide proce 

* '-her object of this r;: P °; ndS thereof. 

ingredient, sai d a „, ide con , mpri " n °< as an active 
acceptable salt thereof. 5 and Pharmaceutical^ 

Still further object of . ' 

therapeutic m ethod for the tre a " T*"" 0 " to P ™"* a 

T esaid dlse «" *» ~ £L and/or preventi - °* 

Pharmaceutical!, acceptaWe ^^t^of _ -** compounds and 
The ami d e compounds of this i„ 

~ted by the fou OW i n9 9 ::;~ - r - - - 



A3 ,(< 



(1) 



"herein r! 1s ac yl, 

is lower ailcyl, 2ow 
lower alkenyl, l 0 „ er al ke „vlT' al * yla " 11 "°< 
l0W6r lower al ky „ yi r xy ' ^ "^--o, 

cyclo,lowe r) al kyl , c y clo (low^f' , 7' 
cyclo (lower, a l ky l amino , ' * 

heterocyclic group or ami/ arylo *y. ar y i amlno> a 

—rocyclic group'. ZT"^ a 

substituted with suitable subset 

substituent(s); or acyl, 
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A is a single bond, _|J_ °r -S0 2 -, 

E is lower alkylene optionally substituted with suitable 
substituent (s) , 
X is CH or N, r5 
Y is a single bond, lower alkylene or 

(wherein R 5 is hydrogen, lower alkyl, 
substituted-lower alkyl, an N-protective group, 
aryl, acyl or a heterocyclic group), 



Q is -CH 2 -, , -S0 2 - or -N=CH-, and 

R 3 and R 4 are each hydrogen or lower alkyl, or are 
taken together to form lower alkylene optionally 
condensed with a cyclic hydrocarbon or a 
15 heterocyclic ring, 

provided that when X is N, 

then 1) Y is a single bond, and 

O 

Q is -CH 2 -, -H- or -S0 2 -, or 
20 2) Y is lower alkylene, 

and pharmaceutical^ acceptable salts thereof. 



25 



30 



The object compound [I] or its salt can be prepared by 
processes as illustrated in the following reaction schemes. 



Process 1 



Rl-A-N^^NH 



As I- 



[II] 

or its salt 



HO-Qa-R 2 
[III] 

or its reactive derivative 
at the carboxy or sulfo 
group, or a salt thereof 



35 
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III] 
or its salt 



Rl-A-N /E ^CH-NH 2 
A3 ^4 

[VJ 

or its salt 



/3 J, 



Ua] 
or its salt 



R 3 R' 



[lb] 
or its salt 



HO-Q a - R 2 



[IIIJ 

or its reactive derivative 
at the carboxy or sulfo 
group, or a salt thereof 



Rl - A -N^CH-NH-Q a - R 2 
R3 r4 



flc] 
or its salt 
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R6-NC0 [IV] r || 

R3 R4 ^3 r4 



r! -a-n-^ Evv ch-nh2 



[V] 

or its salt 



[Id] 
or its salt 



10 process 5 



15 



HN"' E ^X-Y-Q-R2 



R3 R- 



[VI] 
or its salt 



Rl-A-OH 



[VII] 



or its reactive derivative 
at the carboxy or sulfo 
group, or a salt thereof 



20 



Rl -A-N /E ^X-Y-Q-r2 
R3 R4 



25 



[I] 

or its salt 



Process 6 



30 



R 1 -A-lK^X-Qa -OH 



H2N-R7 



35 



[VIII] 

or its reactive derivative 
at the carboxy or sulfo 
group, or a salt thereof 



[IX] 
or its salt 
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ft3 Ia 



He] 
or its salt 



° R i~Qb-z a 

r1- a -n^ ch _h_ r5 ____jxij *t 

R 3 i< a * Rl - A -^ CH-^-Q b -Ri 

R3 r4 

fXJ 

or its salt flf] 

or its salt 

Prorpgft ft 



Rf elimination of the 

*3 A4 ~ r1 -a-n^N:h-n-ok- 



R3 R 4 



Rl-A-N-^CH-j!-Q b - R 2 W " protectiv e group 

or its salt fI 9J 

or its salt 



Rl-A-N^CH-NH-Qc-R| - fXII J j. fig 



Qb-R| 



a 



R3 R4 * Rl -A-N-\ H i Qc . R2 

R3 iU 3 

[Ih] 



or its salt 

or its salt 
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PP rpss 1° 



Rl-A-N'' ^NH + Z c -Y a -Q a -R2 



A3 A 



4 

f 11 ! [XIII] 
or its salt 



10 *- Rl-A-N^^N-Ya-Qa-R 2 



■U I 



4 



[Ij] 
or its salt 



wherein R 1 , R 2 , R 3 , R 4 , A, E, Q, X and Y are each as 

defined above, 
O 

Q a is _|J_ or -SO2-, 

20 R^ is aryl which may be substituted with suitable 

substituent (s) , or pyridyl, 
R 7 is lower alkyl, lower alkenyl, lower alkynyl, 
cyclo (lower) alkyl, aryl or a heterocyclic 
group, each of which may be substituted with 
25 suitable substituent (s) , 

r| is an N-protective group, 

r| is lower alkyl, lower alkenyl, lower alkynyl, 
cyclo (lower) alkyl, aryl or a heterocyclic 
group, each of which may be substituted with 
30 suitable substituent (s) , 

O 

Q b is -CH 2 -, -H- , or -S0 2 -, 
Z Q is an acid residue, 



35 



> c is -i!- , 
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R| is lower alkyl, 
Zb is an acid residue, 
2 C is an acid residue, and 
Y a is low e* alkylene. 

In the above and subsequent descrin,* 
specification, suitable examples o f the v " 
to be included within the sjpe J ' 
explained in detail i n the rollow^g « 

The term "lower" * o ■ 
« «-«.,. unless ^ % — — -n, , to 

The lower moietv in t-h- * 

alkynyloxy" and "lower alLv, ' al ^yl". "lower 

-oup having 2 to 6 eLC^r 10 " *' *» — * 

The lower moietv in i-h~ *. 

"cycle (lower, al k yl oxy . J ^* > al k yl». 

-tended to _ a group having 3 ^"calT^" 0 " ** 
° Suitable -lower alkyl- and , at ° mS - 

ter ms "substituted-lower al k yi! '^l' 1 * 1 ^ 
"*alo (lower, a Ikyl ~, , low „ J* ' "< 1 °«r, alkyl », 

"Wer al k ylthio" and ^ XuT,"' " l0Wer a "^"»~. 
or branched Cl -c 6 a i kyl ^ ^ ^ ^t J !"* * 3 ""^ 
' "opropyr, butyl, isobutyl "* thy *' Propyl, 

*exyl or the l ike , 4 „ „J cn ^."^• PMt » 1 ' "hylpropyl. 

Suitable "lower al k enyl» and" ' f " " >ethyl - 
««- "lower al k e„yloxy» and -loli ^ m0l « y *» «» 
straight or branched c,-c* a] „ T alkenylan,in °" »J be a 
b«enyl, pentenyl, hexLl ] " "** " ethenyl < P«penyl, 
P-tadienyl. ^Z ll' Z^Z^ ' ^^V 1 ' 
iS ethenyl - P«pentyl or butadienyl " " hl ° h PrCfe " W * °"e 

Suitable "lower al k y„yi» „ d . 
f« "lower al k y„ y io X y. aid ^ *» "» 

straight or branched c,-c t alkvn^ alkynyl " in °* ™y be a 

2 6 SUCh " f»y»yl, propargy!. 
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butynyl or the like, in which preferable one is ethynyl . 

Suitable "cyclo (lower ) alkyl" and cyclo (lower) alkyl 
moiety in the terms "cyclo (lower) alkyloxy" and 
"cyclo (lower) alkylamino" may be cyclo (C3-C5) alkyl such as 
5 cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, in which 
preferable one is cyclopropyl. 

Suitable "aryl" and aryl or ar moiety in the terms 
"ar (lower) alkoxy", "aryloxy", "arylamino", "arylsulf onyl", 
"aroyl" and "ar (lower ) alkyl" may be phenyl, naphthyl, phenyl 
10 substituted with lower alkyl [e.g. tolyl, xylyl, mesityl, 

cumenyl, di (tert-butyl ) phenyl, etc.] and the like, in which 

# 

preferable one is phenyl or tolyl. 

Suitable "ar (lower ) alkyl" may be benzyl, phenethyl, 
phenylpropyl, benzhydryl, trityl and the like, in which 
15 preferable one is benzyl. 

Suitable "lower alkylene" and lower alkylene moiety in 
the term "lower alkylenedioxy" may be a straight or branched 
CjrCg alkylene such as methylene, ethylene, trimethylene, 
propylene, tetramethylene, pentamethylene, hexamethylene, 
20 e'thylethylene or the like, in which preferable one is 
methylene, ethylene or trimethylene . 

Suitable "lower alkoxy" and lower alkoxy moiety in the 
terms "ar (lower ) alkoxy" and "halo (lower) alkoxy" may be a 
straight or branched Cj-Cg alkoxy such as methoxy, ethoxy, 
25 propoxy, isopropoxy, methylpropoxy, butoxy, isobutoxy, tert- 
butoxy, pentyloxy, hexyloxy or the like, in which preferable 
one is methoxy or tert-butoxy. 

Suitable "ar (lower ) alkoxy" may be benzyloxy, 
phenethyloxy, phenylpropoxy, benzhydryloxy, trityloxy and the 
30 like. 

Suitable "halogen" and halo moiety in the term 
"halo (lower) alkyl" may be fluorine, chlorine, bromine and 
iodine, in which preferable one is fluorine, chlorine or 
iodine. 

35 Suitable "halo (lower ) alkyl" may be lower alkyl 
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substituted with one or 

dichloronethyl, fluorJLZll TitZT ^ " Chlora "«»yl. 
pentachloroethyl or ^ ^«"°™ethyl, trinuorcethyl, 

trifluoromethyl. """^ P ref ««ble one is 

5 Suitable "haloUowerlalkoxy" My be , 

substituted „ ith one or more [ may be alkoxy 

dichlorcethoxy, fluorcethoxy J™' " chl °'°".etho*y, 

trifluoro me tho*y. PentacWo,o: tly : r r °:; th 1 0Xy ' 
preface one is trifluorcethoxy " 
i0 Suitable "lower *i w,i • 

"opropyla.no, butyla. no , tert-butv, ."""^ 
pentyla.no. nexyla. no , di,„ethyla,^ T' ^"^-ino, 
dipropyla.no, dibutyla.„o d ' dleth ^n°. 

« di„e X yla.no. N - met . <Wyla.no. 
preferable one is di me thy la .no. ' " " Mch 

Suitable "lower alkylsilvl" „ 
tri dower, alkylsilyl such as \ —°' di ' «* 

triethylsily! or the like LTk"* 1 *"* ""-"WUyl. 
20 tri^ethylsilyi. " hlCh "Arable one is 

Suitable -lower alkylenedioxv- M >. 

oxy 9 en ««. and nay i„ c i ud r: at f ;;; te n ^;;-- «« 

monocyclic or polycyclic heterocyclic n "'" tor ' t ««. 
heterocyclic group Ky be ' 9rt>U <>- a "d preferable 

•«* as unsaturated 3 to 6 J! ' heterocyclic group 

0 containing ! to , ^^^^T^ -up 
pyrrolinyi, i.dazolyl. pyrazoly , pyrid T '""^i' 
Pyrazinyl, pyridazinyl, triazolyl , , £ , Wr " ldl »» 1 ' 
H-l. 2 .3-triazolyl. 2H-l. 2 .3-trra Jl y r\t , ' 4 " trl " 0lyl - 

i:^ 9 ;a";Tt r :7 lyl ; 2H - tet "- iyi - «c.r tra2oiyi 

,-^ered heterotypic group containing l 
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to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl, 
piperidyl, piperazinyl, homopiperazinyl, etc.]; 
unsaturated condensed heterocyclic group containing 1 to 5 
nitrogen atoms, for example, indolyl, isoindolyl, indolizinyl, 
5 benzimidazolyl, quinolyl, isoquinolyl, imidazopyridyl, 
indazolyl, benzotriazolyl, tetrazolo- 

pyridazinyl [e.g. tetrazolo [ 1 , 5-b] pyridazinyl, etc.], 
quioxalinyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
10 an oxygen atom, for example, pyranyl, furyl, etc.; 

saturated 3 to 6-membered heteromonocyclic group containing 
an oxygen atom, for example, lH-tetrahydropyranyl, 
tetrahydrof uranyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
15 1 to 2 sulfur atoms, for example, thienyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, 
oxazolyl, isoxazolyl, oxadiazolyl [e.g. 1, 2, 4-oxadiazolyl, 
1, 3, 4-oxadiazolyl, 1, 2, 5-oxadiazolyl, etc.], oxazolinyl [e.g. 
20 2-oxazolinyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl, 
etc.]; 

unsaturated condensed heterocyclic group containing 1 to 2 
25 oxygen atoms and 1 to 3 nitrogen atoms [e.g. benzof urazanyl, 
benzoxazolyl, benzoxadiazolyl, etc. ] ; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for example, 
thiazolyl, thiadiazolyl [e.g. 1, 2, 4-thiadiazolyl, 1,3,4- 
30 thiadiazolyl, 1, 2, 5-thiadiazolyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group containing 1 

to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g. 

thiazolidinyl, etc. ] ; 

unsaturated condensed heterocyclic group containing 1 to 2 
35 sulfur atoms and 1 to 3 nitrogen atoms [e.g. benzothiazolyl. 
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benzothiadiazolyl, etc.]; 
unsaturated condensed heterocyclic 

oxygen atoms f e g ben ' , ^ C ° nta± ^g 1 to 2 

— , benzof uranyl, benzodioxolvl ^ 

etc.] and the like. "-^xoxyi, chromanyl, 

t M «yi. wrldyl , „, ethylp ;; id ; n 1 w, i e *,T 1 *' r * M ' one is 

quinoxalinyl, be„ 2 ofu r a nyl o r tl, V ' ind ° ly1 ' 

preferable one is pyr J y T °* thylchx^^ and m<jre 

10 Suitable "acyl" may be ca esterif . rf 

carbamoyl substituted with lower alkvl f " ^ 

aryisuifonyl, lower al*yl su i fonyl „." yl - ««— «->-Uyl. 
substituted or unsubstituted aryisuLo^l ^ 9r ° UP; 

* Oeterocycliccarbony! and the like ^ 

unsubirrt:^:::: z? xy may be - 

.Lower alkoxycarbonyl fe a m^u 
eth bonyl , P.opo.yoarbonyl/^J^,;; n h 7«-°-l, 

tert-butoxycarbonyl, hexyloxycarbonyl 2 f T 
2.2,2-trichloroethoxyoarbonyl etcT 2 ; 1OdOeth °*^«0°nyl, 

unsubstituted a r yloxyca r bon y ^' I e 9 : h SUbStltUted ~ 
1-nitrophenoxycarbonvl , . P h ^°"ycarbonyl, 

— uted „ y Jr^rrs^r- " etc -'' 

' *>enzyloxycarbonyl, phenethvi alk °*ycarbonyl fe .g. 

y ' pneneth yioxycarbony2, 
benzhydryloxycarbonyl, 4-nitroh.n , 

the like, in whicn ^ ^^^yc-rbonyl, etc., and 

a-oxycarbonyl and Ire ^JZ^^ ^ 
tert-butoxycarbonyl. met hoxycarbonyl or 

The carbamoyl substituted with lower ai„ , 
methyl carbamoyl, ethvlcar-h , yl raay be 

ethyl carbamoyl and the like. 

The carbamoyl substituted with arv! 
— oyl. na.thyloarba^ 
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phenylcarbamoyl [e.g. tolylcarbamoyl, xylylcarbamoyl, etc.] 
and the like. 

The carbamoyl substituted with ar (lower) alkyl may be 
benzyl carbamoyl, phenethylcarbamoyl, phenyl propyl carbamoyl 
5 and the like, in which preferable one is benzylcarbamoyl . 

The carbamoyl substituted with arylsulfonyl may be 
phenylsulf onylcarbamoyl, tolylsulf onylcarbamoyl and the like. 

The carbamoyl substituted with lower alkylsulf onyl may 
be methylsulf onylcarbamoyl, ethylsulf onylcarbamoyl and the 
10 like. 

The carbamoyl substituted with a heterocyclic group may 
be one substituted with a heterocyclic group as mentioned 
above. 

15 The lower alkanoyl may be formyl, acetyl, propionyl, 

butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl 
and the. like, in which preferable one is acetyl or pivaloyl. 

The substituted or unsubstituted aroyl may be benzoyl, 
naphthoyl, toluoyl, di (tert-butyl) benzoyl, 
20 halo (lower) alkoxybenzoyl [e.g. trif luoromethoxybenzoyl, etc.] 
and the like, in which preferable one is benzoyl or 
trif luoromethoxybenzoyl . 

The substituted or unsubstituted arylsulfonyl may be 
phenylsulf onyl , tolylsulf onyl , halophenylsulf onyl [e.g.. 
25 f luorophenylsulf onyl, etc.] and the like, in which preferable 
one is f luorophenylsulf onyl . 

The lower alkylsulf onyl may be methylsulf onyl, 
ethylsulf onyl and the like, in which preferable one is 
methylsulf onyl . 

30 The cyclo (lower) alkylcarbonyl may be cyclo(C3-Cg) - 

alkylcarbonyl such as cyclopropylcarbonyl, cyclobutylcarbonyl, 
cyclopentylcarbonyl or cyclohexylcarbonyl, in which 
preferable one is cyclopropylcarbonyl. 

The heterocyclic moiety in the term 

35 "a heterocycliccarbonyl" may be one mentioned above as a 
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heterocyclic group. 

Suitable -acid residue- ray be halogen 
chloro, bromo iorfoi 9 le -9- fluoro, 

oromo, lodoj, arenesulfonyloxy fe.g 

5 benzenesulfonyloxy, tosyloxy, ,tc 1 alta * 

preferable one is halogen. ' in Which 

Suitable "N- P rotective group- mav r- 
group such as substitute COB,mon ""Protective 

10 fe.g. ror.yl a Cetv T " UaSUb ' tltUt - d ^ -l*»oyl 

y rmy^, acetyl, propionyl, trif luoroacetvl / 
lower alkoxycarbonyl ( e o tar* k «- roac etyl, etc.], 

tert-a m yloxycarbon yl , ^ " ^f^™^' 

aralkyioxycarbonyl ^ g bin 2 , " " UnSUbsti ^te d 

"y-i le.g. benzyloxycarbonyl, 

p-mtrobenzyloxycarbonyl, etc 1 9 fi 

15 substituted or unsubstituted ^""^^thoxycarbonyl, 

iisuostituted arenesulfonyl le a 
benzenesulfonyl tosvi •. 9 ' 

one X. lower aUoxycarbonyX and ^ '^i^* 
butoxycarbonyl . P^rerable one is tert- 

0 Suitable "cyclic hydrocarbon" mav h« 

unsaturated cyclic hydrocarbon si as cycLpeT"" " 
cyclohexane. benzene, naphthalene inL T ' 

suitable -substituted-lcer ai ^"^fT " ^ ^ 
substituted with halooen, aryl acv l \ " 
- th. li k e. in which prefer^ ZZ£~» 

h etero s ;r c ie g ;:; tei :r ic . ri - - is . 

jroup, as nentaoned above, added by hydrogen. 

Preferred "acvl" D l 
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or cyclopropylcarbonyl. 

Preferred "suitable substituent" as the substituent of 
lower alkyl, lower alkoxy, lower alkylamino, lower alkenyl, 
lower alkenyloxy, lower alkenylamino, lower alkynyl, lower 
5 alkynyloxy, lower alkynylamino, cyclo (lower) alkyl , 

cyclo (lower) alkyloxy, cyclo (lower) alkylamine, aryl, aryloxy, 
arylamino, a heterocyclic group or amino substituted a 
heterocyclic group for R 2 may be halo (lower) alkyl, 
halo (lower) alkoxy, lower alkenyl, lower alkynyl, lower 
10 alkylamino, acylamino, acyl, lower alkylsilyl, lower alkoxy, 
.aryl, lower alkylenedioxy, acyloxy, hydroxy, nitro, amino, 
cyano, halogen, aryloxy, lower alkylthio and the like- 
Preferred "aryl which may be substituted with suitable 
substituent (s) " for R 2 may be aryl optionally substituted 
15 with halogen, in which more preferable one is f luorophenyl . 
Preferred "arylamino which may be substituted with 
suitable substituent (s) " for R 2 may be arylamino optionally 
substituted with halogen, in which preferable one is 
phenylamino or f luorophenylamino. 
20 Preferred "aryloxy which may be substituted with 

suitable substituent (s) " for R 2 may be aryloxy optionally 
substituted with halogen, in which preferable one is 
f luorophenoxy. 

Preferred "lower alkylene" for Y may be methylene. 
25 Preferred "lower alkyl" for R 5 in Y may be methyl. 

Preferred "N-protective group" for R 5 in Y may be tert- 
butoxycarbonyl. 

Preferred "suitable substituent" as the substituent of 
lower alkylene for E may be oxo, lower alkyl, 
30 hydroxy (lower) alkyl or acyl, in which more preferable one is 
oxo, dioxo, methyl, dimethyl, hydroxymethyl, or 
benzylcarbamoyl . 

Preferred "lower alkylne" for E may be methylene, 

* 

ethylene or trimethylene, and more preferable one is ethylene. 
35 Preferred "lower alkyl" for R 3 and R 4 may be methyl. 
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Preferred "lower alkylene which R 3 and r4 m 

Preferred compound m i <= u 
lower aDcoxycarbonyl, haV " 9 loWer *"anoyl, 

cyclo (lower) alkylcarbonyl for R l « rv , 
" - k aryl of which JMy fce ; ^ : ^oxy or arylamino _ 

or pyridylamino for R 2 a , th halogen; pyridyl,- 

a single bond for 

A. ethylene for E, CH for X, J. for, J f 
ethylene for r3 and R 4 ,. „ . Y ' f °* Q- and 

lli ^ tak en together .■„ * 

'5 lower alkanoyl. lower al)coxycarbonyl arov! ' " 

substituted with halo, lower, al)coxy l 

arylsulfonyl, arylsulfonyl Lbstitted ^h h^^'^^' 
cycle ( lower) alkylcarbonyl f<Jr j J" 1 Wlth h alogen or 

each aryl of which *ay ^ substituted witThaT °* 

~ W*W-i«> for R2 , a singIe J," hal °'«.- Pyridyl.- 

A, ethylene for E n fVw v 0 

and ethylene for V^to" iT*" ^ ^ *' ^ ^ 

Citable pharmaceutical, t09Cther t0 f °™" 

-~ .., aL con^^'™— °* ^ 
acid addition salt such as an , inClude 
re-,, hydrochloride. ^ZZ^ 9 ^^ ~* 
an organic acid addition salt (e a r P h °=Phate, etc. J, 

trifluoroacetate, .aleate tartrate "T" aMtate ' 
^sulfonate, toluenesu^ ^7^' 
amxno acid (e.g. aspartic acid salt „w "* 
-.1. a -al salt such as an ^^T^;^ 
salt, potassium salt, etc] ann.iu,. f g ' sodi un« 

te.g. calcium salt maa ne " rth metal "It 

' ma9nesiu »» ^It, etc.] and the l ike . 



PCT/JP00/00017 

WO 00/42011 17 

The processes for preparing the object compound HI are 
explained in detail in the following. 

Er0CSS£j ' „ rial or its salt can be prepared by 

Ih e compound II. or ^ ^ # ^ „ 

reacting a compound III] or or ^ 

its reactive derivative at the caroo y 

salt thereof. . .jj, By b e the 

suitable salts of the compounds tla) and [ 

t^-i^h for the compound If J • 
same as those exempl ^ ^ ±t . teactive 

Sul table alt of ^ ^ ^ „ lt 

derivative at th carboxy ^ ^ the ^nd ,1,. 

alkaline earth metal or sulfo 

le . g . acid chloride, acid ^ anhydtlde Mi th an 

. symmetrical acid anhydride, »~ ^ acld , 

. acid such as -^ "^^ted phosphoric acid t e.g. 
pivalic acxd, etc.). sub oric acid , e tc.l.- 

di alkyl P hosphorrc acid ^ ^tituted lower alxyl 
an ester such as ester , propyl este r, hexyl 

ester le.g. methyl ester, ethyl "^'JJ? or 

l5 ester, "ichloromethyl ester, c., - ^ ^ 

ter I Z o oLnryl ester, etc.,, substituted or 
benzhydryl ester, P =hl ^ ester , 

unsubstituted aryl ester le.g. P Jr 
<-nitrophenyl ester. 2, 4-dinitroph -Yl 
30 pentachlorophenyl ester, naphthy e 

uith «.H-^-"Vlhydroxy am 1 ne "^rl^e. >-hydroxy-«- 
H-hydroxyphthalimxde or These IMC tive 

chl oro-lH-benzotriazo e or the ^ ^ ^ ^ 

derivatives can be optionally sale 
35 of the compound IIH1 to be used. 
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The reaction is usually carried out in a . 

solvent such as water, acetone, dioxane chl T^^ 1 

~ any other ^ 
influence the reaction * ' adversely 

«ii=°propylethyl ara i„e, pyrldine „ " " '"""^ne, 
etc., or a mixture t*^ " ' "' "-'""""^nopyridine. 

When the compound [III] ls used . 
If salt form in the action, the reactlon " e " f °™ « 
carried out i„ the presence a f reaCtlon " Preferably 

^-.■^^ hylca rbodii ^ e e - 

N-ethyl- H ■ - (3-dimethylaminopropyl, carhop „ 
chloride, oxalyl chloride i b ° dl1 "' 1 *' '"""yl 

ethw chioro^Lte r:i uty r:;i aik r ycatbonyi haiide <••■• 

r -chinr; etc - J - 

the like. cnior °- 1H -*>en2otria2ole, or 

The reaction temperature is not critical „ 
reaction can be carri«w * critical, and the 

carraed out under cooling to heating. 

The compound [lb] or its „u „ 
~=cti„ 9 a compound „„. or IT ^ 

Suitable salts of th» ^- compound f ivj . 

same as those exemplified T^rST" ~* * 

» . taction is usually ^r^"- " 

as dioxane, tetrahydrofuran, benzene toL 3 S ° 1Vent 
"ethylene chloride or anv oth. tol "ene, chloroform, 

not adversely i^^^Lt~ ^ ^ — 

The reaction temperature is not critic 
reaction is usually carried out under . 



20 
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Process 3 

The compound [Ic] or its salt can be prepared by 
reacting a compound [V] or its salt with a compound [III] or 
its reactive derivative at the carboxy or sulfo group, or a 
salt thereof. 

Suitable salts of the compounds [Ic] and [V] may be the 
same as those exemplified for the compound [I]. 

Suitable- salts of the compound till] and its reactive 
derivative at the carboxy or sulfo group may be metal salt or 
alkaline earth metal salt as exemplified for the compound [I] . 

This reaction can be carried out in substantially the 
same manner as Process l r and therefore the reaction mode and 
reaction condition [e.g. solvent , reaction temperature, .etc.] 
of this reaction are to be referred to those as explained in 
Process 1- 

> 

Process 4 

The compound [Id] or its salt can be prepared by 
20 reacting a compound [V] or its salt with a compound [IV] . 

Suitable salts of the compounds [Id] and [V] may be the 
same as those exemplified for the compound [I]. 

This reaction can be carried out in substantially the 
same manner as Process 2 r and therefore the reaction mode and 
25 reaction condition [e.g. solvent, reaction temperature, etc.] 
of this reaction are to be referred to those explained in 
Process 2. 

Proress 5 

30 The compound [I] or its salt can be prepared by reacting 

a compound [VI] or its salt with a compound [VII] or its 
reactive derivative at the carboxy or sulfo group, or a salt 
thereof. 

Suitable salt of the compound [VI] may be acid addition 
35 salt as exemplified for the compound [I] . 
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Suitable salts of 
. ne con »Pound fVIIl anW ,-4. 

derivative at the car^ d lts "active 

a ltailne earth ra : ta c ;trr r f v roup - - al salt or 

* x salt as exemplified fnr *-k 
This reaction can be carried out ^ 

5 — « toce.^ and therefore thT ly ^ 

reaction condition fe.g. solvent/ ^ ^ e -action mode and 

of this reaction are to be referred to T mPer * tUre ' StC - 1 
growth .1. eterred to those as explained in 

The compound fie] or its salt can 
reacting a compound fviuj or P re P"ed by 

carboxy group or sulfo group o/.T^ de ^^tive at the 
compound fix] or its salt ' With a 

" Suitable salts of the compounds fi e] fVlTT1 

reactive derivative at tho u ( II] and its 

ve at th e carboxy or suJ f n 

same as those exemplified f or th * 9r ° UP may be the 

« . ror the compound fn 

Suitable salt of i-h« P [I] • 

ctxt ot the compound nxi t»,^, l. 

salt as exemplified for the , Y be aCid Edition 

o n.,-. e com Pound [i] 

This reaction can be carrion * • 

same manner as iroxsssi anrf * " SUbstanti *"y the 

** w< "° and therefore 
reaction condition fe . g solven1 _ " the reac tion mode and 

of this reaction are to tJ^^T? t- ~™' 

^roxfiSfi.JL. referred to those as explained in 

7 

The compound fif j can be prepare . 
W or its salt with a COmpoun Pr ; x Pa ; ed by ~°«ng a compound 

Suitable salts nr 
— as those e X e,pa fi e d f o C ;Tr dS " d »> be the 

The present reactlon d ^J;" " 
presence of ba s . ... '"""^y "fried out m the 

sodXu*. potass ium , etc , alLl ^ f *-- " thl ™' 
etc.,. alfcaa „et al hy d W e e :" e s : d arth m " al 

^ earth „et aI hydride e g T^" etC -'' 

«e fe. g . calcium hy dr i d e, etc.]. 
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the hydroxide or carbonate or bicarbonate of an alkali metal 
or an alkaline earth metal [e.g. potassium bicarbonate, etc.] 
and the like. 

This reaction is usually carried out in a solvent such 
5 as N, N-dimethylf ormamide, diethyl ether, tetrahydrof uran, 

dioxane, benzene, toluene, acetonitrile or any other solvent 
which does not adversely influence the reaction. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to heating. 

10 

Process 8 

The object compound [Ig] of its salt can be prepared by 
subjecting a compound [If] or its salt to elimination 
reaction of the N-protective group. 
15 Suitable salts of the compounds [If] and [Ig] may be 

acid addition salts as exemplified for the compound [I] . 

This reaction is carried out in accordance with a 
conventional method such as hydrolysis, reduction or the like. 
The hydrolysis is preferably carried out in the presence 
20 of a base or an acid including Lewis acid. 

Suitable base may include an inorganic base and an 
organic base such as an alkali metal [e.g. sodium, potassium, 
etc.], an alkaline earth metal [e.g. magnesium, calcium, 
etc.], the hydroxide or carbonate or bicarbonate thereof, 
25 hydrazine, alkylamine [e.g. methylamine, trimethylamine, 

triethylamine, etc. ] , picoline, 1, 5-diazabicyclo [4 .3.0] non- 
5-ene, 1, 4-diazabicyclo[2.2.2] octane, 1, 8-diazabicyclo- 
[5. 4 . 0] undec-7-ene, or the like. 

Suitable acid may include an organic acid [e.g. formic 
30 acid, acetic acid, propionic acid, trichloroacetic acid, 
trif luoroacetic acid, etc.], an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, hydrogen fluoride, etc.] and an 
acid addition salt compound [e.g. pyridine hydrochloride, 
35 etc.]. 
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The e.l imInation using ttlhaloacetic 
trichloroacetic acid, trifluoroacetic J*"* { ^ 
is preferably carried out in th. ' ° r the Iilte 

a^nts ,e.g. anisole. ^T*"" °* C3 "° n 

5 The reaction is usuaily carried out i„ a so, 

water, an alcoho! (e.g. ^thanol, et ha n ol " t •«* as 

chloride, chloroform, tetrachlor^ethane 'dL ' methylen6 

does not adversely influence the react,:: >" ■ ^ " Ueh 
W acid can be also used as the solvent T " ^ " 

temperature is not critical and J^'J^JT*''" 
carried out under cooling to heating " 

The reduction method applicable for t„. , ■ ■ 
reaction may include chemi,-*, elimination 
15 reduction. <*«"«1 reduction and catalytic 

Suitable reducing agents to be used in ,.„ • 
reduction are a combination of 

etc.) or metallic compound f. a «=h "" C ' iron ' 

acetate, etc., and an organic or ^ 
> -id, acetic acid, ^T.^^t 

p-toluenesulfonic acid h j v trlf ^"acetic acid, 
etc.,. ' hydr -«-ic acid, hydrobromic acid. 

Suitable catalysts to be used in ctalw 
conventional ones such as ol.n„ cat alytlc reduction are 

P-te, -ngy platinum;;,^ 1 :,;::^ P ^ 
Platinum oxide, platinam «c , 1^ h * PlaMnUn ' 

te-g. spongy palladium, ^•^^T^T"'" 1 ^ 
Palladium on carbon, colloidal pallal Pal,adlm " oxld «- 
-Ifate, palladium on barium L^"^ 1 ^" °° ^ 
catalysts (e.g. reduced „i ck el m!" niC " el 
ate.,, cobalt catalysts fe „ T ""^ ^ nl =*al, 

etc.,, iron catalyst e , r T ***** 
copper catalysts U 'r^ ™ ^ 
copper, etc. ] and the like * COpper ' "Unan 

m case that the H-protective group is benzyl, che 
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reduction is preferably carried out in the presence of a 
combination of palladium catalysts [e.g. palladium black, 
palladium on carbon, etc.] and formic acid or its salt [e.g. 
ammonium formate, etc.]. 
5 The reduction is usually carried out in a conventional 

solvent which does not adversely influence the reaction such 
as water, methanol, ethanol, propanol, N,N-dimethylf ormamide, 
or a mixture thereof. Additionally, in case that the above- 
mentioned acids to be used in chemical reduction are in 
10 liquid, they can also be used as a solvent. Further, a 

suitable solvent to be used in catalytic reduction may be the 
above-mentioned solvent, and other conventional solvent such 
as diethyl ether, dioxane, tetrahydrof uran, etc. or a mixture 
thereof. 

15 The reaction temperature of this reduction is not 

critical and the reaction is usually carried out under 
cooling to heating. 

Process 9 

The compound [Ii] or its salt can be prepared by 
reacting a compound [Ih] or its salt with a compound [XII]. 

Suitable salts of the compounds [Ih] and [Ii] may be the 
same as those exemplified for the compound [I] . 

This reaction can be carried out in substantially the 
same manner as Process 7 r and therefore the reaction mode and 
reaction condition [e.g. solvent, reaction temperature, etc.] 
of this reaction are to be referred to those explained in 
Process 7, 

Process 1Q 

The compound [Ij] or its salt can be prepared by 
reacting a compound [II] or its salt with a compound [XIII]. 

Suitable salts of the compounds [Ij] and [II] may be the 
same as those exemplified for the compound .[I]. 

This reaction can be carried out in substantially the 
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same manner as Procp«?«s i ■ 

rrocpffft 1 , and therefore the rearHn„ 

reaction condition « -. taction mode and 

Pmr», 7 referred to those explained in 

5 The compounds obtained by the above processes , k 

isolated and purified bv * ™ . • Presses can be 

pulverization" rac^li" T ^ ^ SUCh 38 
-precipitation, ^ 
It is to be noted i-haf *-k^ 
10 compounds may include one C< "" P ° Und "* th « oth « 

optica isomer" ' Z r. m ° re such as 

omer(s> or geometrical isomerfs, due to =» 

carbon ato„,s, and double bond<s,, and al * 'such " 
and mixture thereof are included within the f " 
invention. "itnxn the scope of this 

15 Additionally, it is to be 

enclosure compound ^TtTjllT^ ®* 

or a pharmaceutical^ acceptable salt the T P ° U " d 
deluded within the scope o'f this I^T " ^ 
The object compound [IJ and pharmaceutic!, 
> "Its thereof possess stron, potential 0^ - ""^^ 
activity, and are useful fo! theT \ * cno "n« g i c 

of disorders in the central „e ' ""^ 

.ore particularly of al" T"' Sy " em ma ™ als ' — 

ox amnesia, dementia ~ 

Alzheimer's dementia, dementia associated wUh"" 116 
diseases such as cerebri , °ciated wxth various 

-umatic — uT^^^tr:' °~ — 

to chronic subdural hematoma, dementia due tT" *" 
hydrocephalus, post-menin 9 itis dementia Park' n0nna ^ 
type dementia, etc., and the like. ^Z^T'^T^ 
compound is expected to be useful as f h 3eCt 
Preventive aoents for schirophrenia ZlZT^T' 
injury, nicotine withdrawal, spinal cord in""' a ' ^ 

pollakiuria, incontinence of urine mvoto ! y ' 
attention deficit hyperactivity dL^ TZZTT 
sleepiness .narcolepsy,, Parkinson- s d^ ~ '^T" 
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In order to illustrate the usefulness of the object 
compound [I], the pharmacological data of the compound [I] is 
shown in the following. 

5 Test 

Penile erection in rat 

(This test was carried out according to a similar manner 
to that described in Jpn. J. Pharmacol., Vol. 64 , 147-153 
(1994)) 

10 

(i) Method 

Male Fischer 34 4 rats at the age of 8 weeks (n«7) were 
used. All rats were handled 3 minutes a day for three 
successive* days before the tests. The rats were tested in 
15 groups of seven and various doses of the test compound were 
given in semi-randomized order. The test compounds were 
suspended in 0.5% methyl-cellulose immediately before use, 
and given intraperitoneally in a volume of 1 ml/kg just 
before the start of test. Immediately after injection, each 
20 rat was placed in a perspex box (25x25x35 cm) and its 

behavior was observed for 60 minutes, during which time the 
number of penile erections was counted. A mirror was 
situated behind each box to facilate of the rat. Data was 
expressed as a mean number. 

25 

(ii) Test Result 



Test Compound 
(Example No.) 


Dose 
(mg/kg) 


Penile Erection 
(number/hr) 


2 


1 


1.14 


19 


0.32 


0.75 



30 

It is clear that the compound having the above-mentioned 
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activity ameliorates the memory deficits « „ 
dementia, etc ) from f h , amnesia, 
a, etc.) from the description in the Journal of 
Pharmacology and Experimental Therapeutics Vo 27, ! 
1157-1173 (1996). Further ^ it is /^IZ' that Z 3 ' 
5 having the above-mentioned activity L usefui as C °~ 
therapeutical and/or preventive agent for aforesaid dise 
from some patent applications (e g PCT Int. dl ^ses 
Publication No. WO 98/27930, etc."' 

For therapeutic purpose, the compound m and . 
10 Pharmaceutical^ acceptable salt therLf of the or 
invention can be used in a form of pharmaceutical 
containing one of said compounds, as an active , 
admixture with a pharmaceutical^ accept Z^Tl' *" 
an organic or inorganic solid, semi-soL or 1 
15 suitable for oral or M „. . \ lqUld exc ipient 

or oral or parenteral administration. The 
pharmaceutical Drenarat- * Ane 

preparations may be cansn i oo +. w. 

wnuaes , suppositorles , soluti y on< ZZIZ^T- dra9ees - 

x ik e M desired , there may be ln :z::vTz on ' or 

preparations, auxiliary substances , tabl!(> 
20 wetting or en, u lsif y i„g agents, buyers an."? a9£ " tS ' 

used additives. her con ™°nly 

While the dosage of the compound [I] will v*. w 
treating the above-mentioned diseases In general 



30 



35 



administered per day. 

The following Preparations and Examples are glvei) . 
the purpose of illustrating this invention.. 

water T ?3 6 Vl 1 r 1 ° n °* ^"^"^-P^dine ,50 g, i„ 
water ,360 ml, was added . solution ^ ^.^.^ 9) 
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dicarbonate (61 g) in acetone (360 ml) dropwise under cooling 
on an ice-water bath. After stirring for 2.5 hours , a 
precipitate was collected on a filter, washed with water, and 
dried. The crude product was poured into a mixture of 
5 diisopropyl ether (200 ml) and n-hexane (200 ml) and the 
mixture was stirred. After filtration, O-tert-butyl N-{1- 
benzylpiperidin-4-yl) carbamate (66.9 g) was obtained. 

NMR (DMSO-d 6 , 6): 1.2-1.5 (2H f m) , 1.37 (9H, s), 1.66 
(2H, br d, J-9.9HZ), 1.91 (2H, br t, J=10.7Hz), 
10 2.73 (2H, distorted d, J=11.8Hz), 3.2 (1H, m) , 3.41 

(2H, s), 6-75 (1H, d, J-7.8Hz), 7.1-7.4 (5H, m) 
MASS (APCI)(m/z): 291 

Preparation 2 

15 To a mixture of O-tert-butyl N- (l-benzylpiperidin-4- 

yl) carbamate. (45 g) and 10% palladium on carbon (50% wet, 9 
g) in methanol (1 I) was bubbled hydrogen gas under stirring 
at ambient temperature. The catalyst was removed by glass 
filter and the solvent was removed under reduced pressure. 
20 After rinse with diisopropyl ether, O-tert-butyl 

N- (piper idin-4-yl) carbamate (28.35 g) was obtained • The 
washed solvent was removed under reduced pressure, and the 
residue was rinsed with diisopropyl ether. The second 
fraction of O-tert-butyl N- (piperidin-4-yl ) carbamate (344 mg) 
25 was obtained. 

NMR (DMSO-d 6 , 5): 1.18 (2H, ddd, J=3.8, 11.8, 11.8Hz), 
1.37 (9H, s), 1.62 (2H, distorted d, J=10.8Hz), 
1.85 (1H, m), 2.38 (2H, dt, J=2.2, 12.0Hz), 2.86 
(2H, distorted d, J=12.3Hz), 3.2 (1H, m) , 6.72 (1H, 
30 br d) 

MASS (APCI) (m/z) : 201 

Preparation 3 

To a suspension of O-tert-butyl N- (piperidin-4- 
35 yl) carbamate (4.0 g) in dichlorome thane (40 ml) were added 
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pyridine (1.94 ml), dichloromethane ,40 ml) „ „ . 

«0 • ml, and then ^-dimethyiaminopyri^ne « ^ 

ambient temperature Aft--*- «,«-•• 

^ acure. After starring for 3 h OU r^ +-k^ • _ 

was hed with 0 . 1N hydrochlorlc ^ wat :; 

S. After dry lng wltn magneslu „, , ^ b« ne . 

removed under reduced pressure Aft. 

ether, o-tert-butyl N-u""!; • diis °P r °^ 
«> "as obtained. ^^P^in-4-yl, carbamate „.„ 

NMR (DMSO-d,;, 5) • 1 5i „„ 
10 *\ <2H ' ^ < 9 H. »), 1.70 

(2H drstorted t, «l.4H,>. 1.97 ,3H, .,, 2.64 (1H 

UH, m,, 3.72 ,1H, br d, J-15.0HZ), «.„ (1H J" 
*-".lH»). 6.86 ,1„, d , j.,.^, ,1H ' br d ' 

MASS (APCI, (m/z, : 243 

15 

To a solution of O-tert-but-vi m /i 
yUcarbamate ,2.42 „ in dil^^r^r""^- 
nydrooen chloride in dioxane ,24 ml) L 1^ " 
20 removed under reduced pressure Tf l ' 

ether ,- aMt „, . . pressure - «'« ranse with diisopropyl 

Obtained. y amn ° P1PeridiTO h ^-"°ride ,2.02 

(1H, br t, J-11.3HZ), 3. 12 ,1 H , „, , 3 . 8 « 
MASS (APCI) (m/z) : 143 

To a solution of phenyl chlorof ormate. (5.64 g, in 
dichloromethane (70 ml, .as added a solution of 
4-aminopyridine (2.84 g, and triethylamine (5 .02 ml, in 
dichloromethane (100 ml, dropwise under cooling on an L 
35 water bath. After stirring for 1 hour thl f 

nour, the solvents were 
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removed under reduced pressure. A residue was diluted with 
dichloromethahe (200 ml) and water (200 ml). An organic 
phase was separated and washed with water and brine. After 
drying with magnesium sulfate, the solvents were removed 
5 under reduced pressure* The reaction mixture was diluted 
with diisopropyl ether and the precipitates were filtered. 
After rinse with diethyl ether, O-phenyl N-(4- 
pyridyl) carbamate (5.07 g) was obtained. 

NMR (CDC1 3 , 5 > : 7 - 17 (2H ' m > ' 7 * 27 < 1H ' m >' 7.3-7.5 
10 (4H, m), 8.50 (2H, dd, J=1.4, 5.0Hz) r 8.06 (1H, s) 

MASS (APCI) (m/z) : 215 

Preparation 6 

A solution of sulfuryl chloride (3.55 ml) in chloroform 
15 (45 ml) was added a solution of 1-acetylpiperazine (5.66 mg) 
and triethylamine (6.16 ml) in chloroform (15 ml) dropwise 
under cooling on an ice-water bath. After stirring for 6 
hours, a precipitate was collected by filtration. After 
drying over sodium hydroxide, l-acetylpiperazine-4-sulf onyl 
20 chloride (2.43 g) was obtained. 

NMR (CDCI3, 8): 2.15 (3H, s) , 3.35 (4H, m) , 3.69 (2H, 

t, J=5.1Hz), 3.83 (2H, br s) 
MASS (APCI) (m/z) : 227 

25 Preparation 7 

To a solution of l-benzyl-4-aminopiperidine (1.13 g) in 
dichloromethane (10 ml) were added a solution of 4- 
f luorobenzoyl chloride (0.99 g) in dichloromethane (1 ml) and 
diisopropylethylamine (1.09 ml) under cooling on an ice-water 

30 bath. The mixture was warmed to ambient temperature slowly 
under stirring. The mixture was diluted with dichloromethane 
and washed with water, saturated aqueous sodium hydrogen •* 
carbonate, water, and brine. After drying with magnesium 
sulfate, the solvents were removed under reduced pressure. 
35 A residue was purified by column chromatography (silica gel 
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100 ml, dichloromethane: methanol = 15. i, 

diisopropyl ether „ k r rinse with 

F Fyi ether - n-hexane (1:1). n- n-h Qn , -, . 

y 1) -,- fl uo robe „ 2amide (1 . 31 g) „a^L'L d y piperidln - 4 - 

NMR (DMSO-d 6 , 8): 1 4-1 7 „„ t , 

2.01 (2H, br t, J-10.7HZ), 2.81 <2H, br d, 

J-11.6HZJ, 3.46 (2H, s] f 3 73 Mb i I 

J m ) / 7.2-7 4 nu 

MASS (APCI) (m/z) : 313 

10 

Prp P ar fltirn ft 

The following compound was obt^-ir,^ k 
ben 2 yl P ip eridine as a startinQ co by USi "9 «— i»o-l- 

starting compound according to a 
similar manner to that of Example 2. 

5 

N-(i-Benzylpiperidin-4-yl)-N.-/>, fi 

2.0 2.2 <2H, m), 2.65-2.8 (2H, m) , 3 4-3 6 fin » 

«.»7 uh. d . „.«,,, 7 . 05 (2B , ;: 9H 3 - <£_->. 

7-45 (2H, m), 8.35 (1H, s , 
MASS (APCI) (m/z) : 328 

U0* „,„, 50, wet, o.S g) , and the J xt P ure l7 h ° d n Carb °" 
un d er atnospheric pressure o f h ydrog en for 
catalyst was mterec o«. a„ d the soTvel „ ere 

triturateC with diisopropyl ether to give »-TiZ „• 
"■-<4-fl U orophenyl,urea (1.97 g). <Plperadi„-4-yl, - 

NMR <DMSO-d fi , S): 1 1-1 4 

2 3-2 Is ,L ! ; ' l - SS - 1 -M (2H, m), 

2-3 2.65 ,2H, „, , 2 . 8 _ 3 . 0 

6-08 (1H, d , J-8HZ), 7.04 (2H r , ou ' 

•"4 <2H, t, J-9Hz), 7.25-7.5 
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NMR (DMSO-d 6 , 5): 1.1-1.4 (2H, m) , 1.65-1.85 (2H, m) , 

2.3-2.65 <2H, m) , 2.8-3.0 (2H, m) , 3.3-3.7 (1H, m) , 
6.08 (1H, d, J=8Hz), 7.04 (2H, t, J=9Hz) , 7.25-7.5 
(2H, m), 8.33 <1H, s) 
5 MASS (APCI)(m/z): 238 

Preparation 1Q 

A mixture of N- (l-benzylpiperidin-4-yl) -4- 
f luorobenzamide (937 mg) and 10% palladium on carbon (50% 
wet, 0.2 g) in methanol (20 ml) was stirred under hydrogen 
atmosphere for 7.5 hours at ambient temperature. The 
catalyst was removed by glass filter and the solvent was 
removed under reduced pressure. After rinse with 
diisopropyl ether, N- (piperidin-4-yl) -4 -f luorobenzamide (653 
mg) was obtained. 

NMR (DMSO-d 6 , 6): 1.40 (2H, ddd, J=4.0, 11.9, 23.8Hz), 
1.72 (2H, br d, J=9.5Hz), 2.3-2.7 (2H, m) , 2.8-3.2 
(2H, m), 3.80 (1H, m) , 7.27 (2H, t, J-8.9Hz), 7.92 
(2H, dd, J=5.6, 8.9Hz), 8.26 (1H, d, J=7.7Hz) 
MASS (APCI) (m/z) : 223 

Example 1 

To a solution of O-phenyl N- (4 -pyridyl) carbamate (4 4 6 
mg) in 1 , 2-dichloroethane (5 ml) was added a suspension of 
25 1-acetylpiperazine (1.12 g) in 1 , 2-dichloroethane (20 ml) at 
ambient temperature. The mixture was heated at 60°C with 
stirring for 9 hours. The mixture was cooled to ambient 
temperature, and diluted with dichloromethane and water. 
The aqueous phase was separated and adjusted to pH 11.5 with 
30 sodium hydroxide solution. Excess sodium chloride w^s added 
to the aqueous solution. The mixture was extracted with a 
mixture of dichloromethane and methanol (about 10:1) and the 
organic phase was washed with brine. After drying with 
magnesium sulfate, the solvents were removed under reduced 
35 pressure. A residue was purified by column chromatography 
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(silica gel 100 ml, dichloromethane : methanol . am 

- 10:1:0.1,.. After rinse with diisoP ;: P t ^LTTaLTr 
NMR r (3h - s '- 

"^■^r - " 31 (2h - dd - — 

MASS (APCI) (m/z) : 271 
To a stirred solution of i ■, • 

by evocation Und e r red uce d p« e T n «T 

r u , r with dilsopropyl et p her ^r,::^:^:" 

'ST?'*' ' 3H ' 3 - 3 " 3 ' 6 <"> '-07 

(2H. t, a= 9H2) . 7 . 46 (2H , dd _ ^ 9hzk s w ^ 

20 mass (APCI) (m/z) : 266 

Example ^ 

^ The forcing compound was obtained by using 1-tert 
butoxycarbonylp lpera2 i ne as a starting 

p 1 pe«l e e rt " BUt ° XyCarb0nyl - 4 - ,4 - flUOrOPhe ^--a n , oyl) - 
l^n# t, J=9Hz). 7.45 fPH H/4 ' t c ' 

s) 43 (2H ' dd ' J = 5 ' 9Hz), 8.60 (IH, 

MASS (LD) (m/z) : 34 6.2 
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35 



Example yf 

To a soiution o£ P yri d i ne -,_ carboxylic acid ^ ^ ^ 
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triethylamine (1.2 ml) in toluene (20 ml) was added 
diphenylphosphoryl azide (1.75 ml) at ambient temperature. 
The resulting mixture was heated to reflux for 30 minutes 
and cooled to 0°C. To the mixture was added 1-tert- 
5 butoxycarbonylpiperazine (1.51 g) / and the mixture was 

allowed to heat to 90°C for 1 hour. After cooling to ambient 
temperature , the reaction mixture was taken up into ethyl 
acetate, washed in turn with water and brine, dried over 
magnesium sulfate, and evaporated under reduced pressure. 
10 The residue was chromatographed on silica gel (150 ml) 

eluting with 0-7% methanol in dichloromethane. Trituration 
with a mixture of diisopropyl ether and ethanol gave 1-tert- 
butoxycarbonyl-4- (pyridin-4-ylcarbamoyl)piperazine (0.66 g) . 
NMR (DMSO-d 6 , 8): 1.42 (9H, s), 3.25*3.5 (8H, m) , 7.46 
15 (2H, d, J=1.5, 5Hz), 8.30 (2H, d, J=1.5, 5Hz) , 

9.00 (1H, s) 
MASS (LD) (m/z) : 307.2 

Example 5 

20 To a suspension of l-acetyl-4-aminopiperidine 

hydrochloride (0.4 g) in dichloromethane (5 ml) were added 
in turn pyridine (0.54 ml) and 4-f luorophenyl chlorof ormate 
(0.29 ml) at 0°C. . The mixture was allowed to warm to ambient 
temperature and stirred for 1 hour, which was taken up into 

25 a mixture of water and ethyl acetate. The separated organic 
layer was washed in turn with hydrochloric acid (IN), 
aqueous sodium hydrogen carbonate, and brine, and dried over 
magnesium sulfate. Evaporation under reduced pressure gave 
a residue, which was triturated with diisopropyl ether to 

30 give l-acetyl-4- (4-f luorophenoxycarbonylamino) piperidine 
(347 mg) . 

NMR (DMSO-d 6 , 5): 1.15-1.55 (2H, m) , 1.7-1.95 (2H, m) , 
2.00 (3H, s), 2.65-2.85 (1H, m) , 3.0-3.25 (1H, m) , 
3.5-3.7 (1H, m), 3.7-3.9 (1H, m) , 4.15-4.3 (1H, m) , 
35 7.05-7.3 (4H, m) , 7.86 (1H, d, J=8Hz) 
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MASS (APCI) (m/z) : 281 

To a suspension of l-ar-*»i-wi -a „„■ . 

OI - 1 ace tyi -4-aminopiperidine 

hydrochloride (715 mg, in dicnloromethane ,7 ml, ttere added 
d^sopropylethylamine (1.83 ml, and a solution of 

t fl T° b T ZOyl Chl ° ride '°- 83 " 9 > in d ""™ha„e ,2 ml, 
at ambaent temperature. After stirring f or 6.5 hours, the 
reac t mlxture ^ ^^^^ 

Trine "h™ aqU6 ° US S ° diUm hydr °' e " C " b °"«" — 

brine. After drying with magnesium sulfate, the solvent 

were removed under reduced pressure. A residue was purified 
by column chromatography (silica gel 50 ml, 
dichloromethane:methanol - 50:1 to 10-1) 

... , to • LU -- l i - After rinse with 

diisopropyl ether, N- (l~acetylpiperidin-4-yl, -4- 
fluorobenzamide (738 mg) was obtained 

NMR (DM S0-d 6 , „, i. 4 o ,2H, m,, 1.81 , 2H , distorted t 

a-oi (3h. .,. 2 . 68 (1H , br t/ W1 . <H ; 

3.13 (1H, br t, J-U.6HZ), 3.83 (IB, br t 

Tll'TJ' 4 " 01 ' 1H ' ""' 4 - 33 <1H ' br «3.7H«). 

8.31 (1H, d, J=7.7Hz) 
MASS (APCI) (m/z) : 265 

25 Examplp 7 

To a suspension of l-acetyl-4-aminopiperidine 
hydrochloride ,536 mg, in dichloromethane ,5 ml, were added 
isonicotinoyl chloride hydrochloride (534 mg) and 
diisopropylethylamine (1 .05 ml, at ambient temperature 
After stirring for 8 hours, the reaction mixture was poured 
into water and diluted with dichloromethane. Th e mixture 
was adjusted to pH 8.5 with w sodium hydroxide solution 
Sodium chloride was added to the mixture and an organic 
Phase was separated. The aqueous phase was extracted with 
dachloromethane and a combined organic phase was dried over 



20 



30 
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magnesium sulfate. The solvents were removed under reduced 
pressure. A residue was purified by column chromatography 
(silica gel 50 ml, dichloromethane rmethanol = 10:1). After 
crystallization from diisopropyl ether : n-hexane, 
5 N-(l-acetylpiperidin-4-yl) -N-isonicotinamide (477 mg) was 
obtained. 

NMR (DMS0-d 6 , 8): 1.4 (2H, m) , 1.83 (2H, distorted t, 
J=llHz), 2-01 (3H, s) , 2.69 (1H, br t, J=llHz) , 
3.14 (1H, br t, J=12Hz), 3.83 (1H, br d, J=14.1Hz), 
10 4.03 (1H, m), 4.33 (1H, br d, J«13.1Hz), 7.75 (2H, 

dd, J-1.7, 4.4Hz), 8.62 (1H, d, J=7.5Hz), 8.72 (2H, 
dd, J=1.6, 4.4Hz) 
MASS (APCI) (m/z) : 248 

15 Example 6 

To a suspension of l-acetyl-4-aminopiperidine 
hydrochloride (715 mg) in dichloromethane (7 ml) were added 
diisopropylethylamine (1.83 ml) and a solution of 
4-f luorobenzenesulf onyl chloride (0.83 mg) in 
20 dichloromethane (2 ml) at ambient temperature. After 

stirring for 6.5 hours, the reaction mixture was diluted 
with dichloromethane and washed with water, saturated 
aqueous sodium hydrogen carbonate, and brine. After drying 
with magnesium sulfate, the solvents were removed under 
25 reduced pressure. A residue was purified by column 

chromatography (silica gel 50 ml, dichloromethane rmethanol = 
50:1 to 20:1). After rinse with diisopropyl ether, N-(l- 
acetylpiperidin-4-yl) -4-f luorobenzenesulf onamide (859 mg) 
was obtained. 

30 NMR (DMS0-d 6 , 6): 1.21 (2H, m) , 1.54 (2H, m) , 1.94 

(3H, s), 2.66 (1H, br t, J=10.8Hz), 3.02 (1H, dt, 
J=2.9, 12.0Hz), 3.22 (1H, m) , 3.64 (1H, br d, 
J-14.0HZ), 4.05 (1H, br d, J=13.2Hz), 7.44 (2H, t, 
J=8.9Hz), 7.8-8.0 (3H, m) 

35 MASS (APCI) (m/z): 301 • 
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Example 9 

the mixture chanced to . solution . ^'J^J^ 1 
removed under reduced pressure a™ ■„ 

co iUM c hM3t09raphy Lrrr^a 100 :r e was purified * 

dachloromethane.-methanol = io-l to s-i ' ^ • 
10 «c h lorometha„e..met„ a „ol..a g ueous ammonia *° 

p~: °vr r ; d fractions — — --~ e 

pressure. A residue was dissolved with m-i-* 
dichloromethane (5 ml) anrf «Vw metha ^ (5 ml, and 

e r :: P °:;i u : der reduced pressure - and *- *r 

evaporated azeotropically with methanol. After 
crystallization from diisopropyl ether and « 

N-,l-acet y lpip eridin - 4 . yl) . N .. (4 " he --. 

obtained. «y-U urea (343 mgj was 

20 NMR (DMSO-dg, 8): 1 l-i * 

»>, 2.94 (1H , br t, J-10.4H*), 3 .22 < 1H hr t 
--10.1HZK 3.76 ,2H, m> , 4.05 ( 1H, d, j! 13 ^ 

- cih d, 7 . 83 (2H , d ^ 6 

To a suspension of • 
hydrochloride ( 53 6 m 9) in ^11^7^ 
'0 Wluorophenyl isocyanate (375 u l, 1' h ■ added 
<" 5 ,1, at amMent temperature A 

the. reaction mixture was^ diluted with d - k""" 9 *" ' h ° U "' 
organic ph ase was separated ^Z^^TT * 

■ Z "rT otr h m diChl — * com.ined^aniTp.ase 
draed over magnesium sulfate and the solvents were 
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removed under reduced pressure. After crystallization from 
diisopropyl ether and n-hexane, N- (l-acetylpiperidin-4-yl) - 
N'- (4r-f luorophenyl) urea (448 mg) was obtained. 

NMR (DMSO-d 6 , 8): 1.1-1.5 (2H, m) , 1.80 (2H, distorted 
5 t, J=10Hz), 2.00 (3H, s) , 2.77 (1H, br d, 

J=10.8Hz), 3.14 (1H, br d, J=ll.lHz), 3.5-3.9 (2H, 
m), 4.16 (1H, br d, J=13.2Hz), 6.15 (1H, d, 
J=7.6Hz), 7.05 <2H, t, J=8 . 9Hz) , 1 . 40 (2H, dd, 
J=5.0, 9.2Hz), 8.37 (1H, s) 
10 MASS (APCI)(m/z): 280 

Example 11 

To a solution of 4- (4-f luorobenzoylamino) piperidine 
(0.25 g) in dichlorome thane (5 ml) were added in turn 
15 pyridine (0.14 ml) and methyl chlorof ormate (87 at 0°C. 

The mixture was allowed to warm to ambient temperature and 
stirred for 1 hour. To the mixture was added N,N- 
dimethylaminopyridine (0.13 g) and allowed to stir for 
another 1 hour. The reaction mixture was taken up into a 
20 mixture of water and ethyl acetate. The separated organic 
layer was washed in turn with hydrochloric acid (IN), 
aqueous sodium hydrogen carbonate, and brine, and dried over 
magnesium sulfate. Evaporation under reduced pressure gave 
a residue, which was triturated with diisopropyl ether to 
25 give 4- (4-f luorobenzoylamino) -1-methoxycarbonylpiperidine 
(0.265 g) . 

NMR (DMSO-d 6 , 6): 1.3-1.6 (2H, m) , 1,75-1.9 (2H, m) , 

2.8-3.05 (2H, m), 3.60 (3H, s) , 3.85-4..1 (2H, m) , 
7.29 (2U, t, J=9Hz), 7.90 (2H, dd, J=6, 9Hz) , 8.30 
30 (1H, d, J=8Hz) 

MASS (APCI)(m/z): 281 

Example 12 

To a solution of 4- (4-f luorobenzoylamino) piperidine 
35 (0.25 g) in pyridine (5 ml) were added in turn 
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25 



4-trifluorobenzenesulfonyl chloride (0.219 g) and catalytic 
amount of N,N-dimethylaminopyridine at 0°C. 
The mixture was allowed to warm to ambient temperature and 
stirred for 1 hour, which was taken up into a mixture of 
water and dichloromethane. The separated organic layer was 
washed in turn with hydrochloric acid (IN) , aqueous sodium 
hydrogen carbonate, and brine, and dried over magnesium 
sulfate. Evaporation under reduced pressure gave a residue, 
which was triturated with diisopropyl ether to give 
4- (4-f luorobenzoylamino) -1- (4-rifluorophenylsulfonyl) - 
piperidine (0.38 g) . 

NMR (DMSO-d 6 , 8): 1.45-1.7 (2H, m) , 1.8-1.95 (2H, m) , 
2.35-2.55 (2H, m) , 3.5-3.85 (3H, m) , 7.28 (2H, t, 
J=9Hz), 7.50 (2H, t, J=9Hz) , 7.75-7.95 (4H, m) , 
15 8.31 (1H, d, J=8Hz) 

MASS (APCI) (m/z) : 381 

Example n 

To a solution of 4- (4-f luorobenzoylamino) piperidine 
(0.15 g) in dichloromethane (5 ml) were added in turn 
pyridine (82 ul) and 4-trifluoromethoxybenzoyl chloride (106 
ul) at 0°C. The mixture was allowed to warm to ambient 
temperature and stirred for 4 hours, which was taken up into 
a mixture of water and dichloromethane. The separated 
organic layer was washed in turn with hydrochloric acid (IN), 
aqueous sodium hydrogen carbonate, and brine, and dried over' 
magnesium sulfate. Evaporation of the solvent under reduced 
pressure gave 4- (4-f luorobenzoylamino) -1- (4- 
trifluoromethoxybenzoyl) piperidine (205 mg) . 

NMR (DMS0-d 6 , 5): 1.3-1.7 (2H, m) , 1.7-2.0 (2H, m) , 

2.7-3.4 (2H, m), 3.4-3.8 (1H, m), 3.9-4.2 (1H, m) , 
4.2-4.6 (1H, m), 7.30 (2H, t, J=9Hz) , 7.35-7.6 (4H, 
m), 7.91 (2H, dd, J=6, 9Hz) , 8.35 (1H, d, J=8Hz) 
MASS (LD)(m/z): 433.2 
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Example 14 

To a solution of 4- (4-f luorobenzoylamino) piperidine 
(0.15 g) in dichloromethane (5 ml) were added in turn 
pyridine (0.14 ml) and methanesulf onyl chloride (96 fxl) at 
5 0°C. The mixture was allowed to warm to ambient temperature 
and stirred for 1 hour. To the mixture was added N,N- 
dimethylaminopyridine (0.13 g) and allowed to stir for 
another 1 hour. The reaction mixture was taken up into a 
mixture of water and dichlqromethane. The separated organic 
10 layer was washed in turn with hydrochloric acid (IN) , 

aqueous sodium hydrogen carbonate, and brine, and dried over 
magnesium sulfate. Evaporation under reduced pressure gave 
a residue, which was triturated with diisopropyl ether to 
give 4- (4-f luorobenzoylamino) -1-methylsulf onylpiperidine 
15 (0.30 g) . 

NMR (DMSO-d 6 , 8): 1.45-1.7 (2H, m) , 1.8-2.05 (2H, m) , 

2.7- 2.95 (2H, m) , 2.88 (3H, s) , 3.5-3.65 (2H, m) , 

3.8- 4.05 (1H, m), 7.30 (2H, t, J=9Hz) , 7.91 <2H, 
dd, J=6, 9Hz), 8.36 (1H, d, J=8Hz) 

20 MASS (APCI) (m/z) : 301 

Example 15 

To a solution of N- (piperidin-4-yl) -N 1 - (4- 
fluorophenyDurea (0.3 g) in tetrahydrof uran (4 ml) were 
25 added in turn pyridine (0.28 ml), methyl chlofof ormate 

(98jil) and catalytic amount of N, N-dimethylaminopyridine at 
0°C. The mixture was allowed to warm to ambient temperature 
and stirred for 2 hours. The reaction mixture was taken up 
into a mixture of water and ethyl acetate. The separated 
30 organic layer was washed in turn with hydrochloric acid (IN), 
aqueous sodium hydrogen carbonate, and brine, and dried over 
magnesium sulfate. Evaporation under reduced pressure gave 
a residue, which was triturated with diisopropyl ether to 
give N- (l-methoxycarbonylpiperidin-4-yl) -N f - (4- 
35 f luorophenyl) urea (0.312 g) . 
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NMR. (DMS 0-d 6 , « s 1 . l . l , 4 {2Hr m)i , 7 . 19 ^ ^ 

2-8-3.1 (2 „, 3.5-3.75 ,1„, m) , 3 .59 (3H. s), 

3.75-3.95 ,2H, m) , 6 . 15 d , ^ ? ^ 

t, J-9HZ,, 7.37 <2H, dd, J=s. 9Hz>, 8.37 (1H s) 
5 MASS (APCIHm/z) : 29« 

To a solution of N- (piperidin-4-yl) -N' - «- 

10 " U ° H rOPhenyl)U «* (0 - 3 » ^ tetrahydrofuran ,« ml) ucre 
10 added rn turn N, N-di.ethylaminopyridine ,0.23 g, and 
4-fluorobenzenesulfonyl chloride (0.25 g) at 0»c The 

ZZZ T 1?"^ t0 " alm t0 ambient and 
alt , rMCti0n mi * tai * — '"en up into 

a ml xture of water and dichloro„etha„e. The separate! 
15 organic layer was washed in turn with hydrochloric acid (in) 
a qU eous sodium hydrogen carbonate, and brine, and dr!ed over' 

Tz:r s T te - e ^°^ — -d-d p«s SU :e 

IZ Zl'tTT UaS h tri — d -"-Propyl ether to 

gave N— (l- (4-f luorophenylsulf onyl) - 

20 Piperidin-4-yl,-- N .- (4 _ fluorophenyl)u . rea (Q ^ 

NMR (DMSO-d fi , 8) : 1 3-1 6 (?H m \ 

i a* » K 1 ' 75 - 1 -95 (2H, m>, 

2-«-2.7 (2H, 3.35-3.6 (3H, », , 6 . 14 (1|f# 

IS!'., 7 ' 50 (2H ' fc ' J "" 9H2) ' 7 - 75 - 7 - 95 

MASS (APCI, (m/z) : 396 



30 



35 



<0 5 * N - ,Piperldl ''-<-^-<-«uorobenza ra ide 
Ml. dLh, dlChl ° r °™ ethane < 5 -) ««» ^ded pyridine ,218 
Ml), dichlorcnethane ,5 „!> and benzoyl chloride ,290 ul, at 
anient ten, P erature. After stirring for 3.5 hours, !a«r 
-1) »as poured into the nature. te or , anic layet ' " 
separated, and washed with water and brine. After drvino 
w,th .agnesiu. suifate, the solvents were reeved und T 
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reduced pressure. A residue was purified by column 
chromatography (silica gel, toluene: ethyl acetate = 1:1 to 
ethyl acetate). After rinse with diisopropyl ether, N-(l- 
benzoylpiperidin-4-yl) -4-f luorobenzamide (515 mg) was 
obtained. 

NMR (DMSO-d 6 , 8): 1.50 (2H, br s) , 1.85 (2H, br s), 

2.8-3.3 (2H, m), 3.61 (1H, m) , 4.1 (1H, m) , 4.35 
(1H, m), 7.29 (2H, t, J=8.9Hz), 7.3-7.5 (5H, m) , 
7.92 (2H, dd, J=5.6, 8.9Hz), 8.34 (1H, d, J-7.9Hz) 
MASS (APCI) (m/z) : 327 

Example 18 

To a suspension of N- (piperidin-4-yl ) -4-f luorobenzamide 
(556 mg) in dichlorometharie (5 ml) were added pivaloyl 
15 chloride (0.37 ml), pyridine (0.24 ml) and 

N, N-dimethylaminopyridine (25 mg) at .ambient temperature. 
After stirring for 1 day, the mixture was diluted with 
dichloromethane, and washed with water and brine. After 
drying with matjnesium sulfate, the solvents were removed 
20 under reduced pressure. After trituration with diisopropyl 
ether, N- (l-pivaloylpiperidin-4-yl) -4-f luorobenzamide (305 
mg) was obtained. 

NMR (DMSO-d 6 , 5): 1.20 (9H, s) , 1.41 (2H, m) , 1.7-1.9 
(2H, m), 2.91 (2H, br t, J=11.9Hz), 4.07 (1H, m) , 
25 4.27 (2H, br d, J=13.3Hz), 7.29 (2H, t, J=8.9Hz), 

7.92 (2H, dd, J«5.5, 8.9Hz), 8.30 (1H, d, J=7.8Hz) 
MASS (APCI) (m/z) : 329 



5 



10 



Example 19 

30 To a suspension of N- (piperidin-4-yl ) -4-f luorobenzamide 

(556 mg) in dichloromethan^ (6 ml) were added 
cyclopropanecarboxylic acid (0.20 ml), 1- 
hydroxybenzotriazole (338 mg) and l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride (480 mg) at 

35 ambient temperature. After stirring for 21 hours, the 
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Tie flfter : aqueous sodiu,n hydr ° 9en carB ° n «- - 

brine. After dr ylng with magnesium sulfate, the solvents 
were removed under reduced pressure. After crystalli 2 a t L 
from diisopropvl ether n ,i , "ystaiiization 

ylJ-Wluorob! T N " a " CyCl0pr0pylcarb °"ylPiP«idin- 4 - 
yl) 4 fluorobenzamide (627 mg) was obtained 

»m tmso-* 6 , „ , 0 . 6 -o. 8 u H , i. 2 -'i. 6 (2H/ m) 

UH, m,, 4.0< ,ih, „. 4 .30 ,2H, 7 . 29 (2H> 

>.« (2H. dd, , }8!) , , 31 

MASS (APCI) (m/z) : 313 
Example ?ft 

■ .l-tert-Butoxycarbonyl-<,-«- fluoroph e„y lca roamo y i,- 

piperazine (0.30 g, was dissolved in a solution Ti l 
chloride in ethyl acetate UN , ^ solu «°n of hydrogen 

stirred at ambilt tem era^ or 'hot ^"TT" 
removed by evaporatio „ ^ ^ ^ J* -vent was 

l-M-fluorophenylcarbamoylipiperazine as a white ^o„ der 
which was taken up into dichloromethane ,3 ml, and to^h 
■nixture were added in turn pyridine ,0.25 ml, 
«-tnfluoromethoxybenzoyl chloride (O.KSml,. and catalytic 
amount of N,N-dimethylami n opyridine. After s^rrL at " 
amb.ent temperature for 12 hours, the mixture was "ashed • 
turn with hydrochloric acid (o 5»> « ^ 

carbonate, and brine dried o * hydr ° 9e " 

o. orme, dried over magnesium sulfate and 

evaporated under reduced pressure. The residue was 
chromatographed on silica gel ,50 ml, eluting with 0,-3, 

methanol in dichloromethane to give !-(«- 

fluorophen y lcarbamo y l, , 4 . trif % oroneth 

piperazine (0.19 g) . 

NMR (DMSO-d 6 , 5J; 3. 2-3.8 (8H, «, , 7 .08 (2H t 

J=9H 2)/ 7.35-7.5 MH , a), 7.5-7.65 < 2H ' 
MASS (LD) (m/ 2): 434-1 m) 
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Example 21 

The following compound was obtained by using methyl 
chloroformate as a reactive derivative at the carboxy group 
according to a similar manner to that of Example 20. 

5 

l-Methoxycarbonyl-4- (4-f luorophenylcarbamoyl)piperazine 
NMR (DMSO-d 6 , 6): 3.3-3.5 (8H, m) , 3.62 (3H, s) , 7.07 

(2H, t, J=9Hz), 7.44 (2H, dd, J=5, 9Hz), 8.62 (1H, 
s) 

10 MASS (APCI) (m/z) : 282 

Example 22 

A mixture of N-acetylpiperidine-4-carboxylic acid (514 
mg) , 1-hydroxybenzotriazole (405 mg), l-ethyl-3- (3- 
15 dimethylaminopropyl) carbodiimide hydrochloride (575 mg) and 
4-f luoroaniline (284.2 ml) in dichloromethane (5 ml) was 
stirred for 18 hours at ambient temperature. The mixture 
was diluted with dichloromethane and washed with water, 
saturated aqueous sodium hydrogen carbonate, water, and 
20 brine. After drying with magnesium sulfate, the solvents 

were removed under reduced pressure. A residue was purified 
by column chromatography (silica gel 40 ml, 
dichloromethane: methanol - 15:1). After trituration with 
diisopropyl ether, l-acetyl-4- (4-f luorophenyl) - 
25 carbamoylpiperidine (532 mg) was obtained. 

NMR (DMSO-d 6 , 5): 1.3-1.7 (2H, m) , 1.8 (2H, m) , 2.01 
(3H, s), 2.5 (2H, m), 3.05 (1H, br t, J=10.6Hz), 
3.87 (1H, br d, J=14.1Hz), 4.40 (1H, br d, 
J«13.1Hz), 7.12 (2H, t, J=8.9Hz), 7.61 (2H, dd, 
30 J=5.1, 9.1Hz), 9.96 (1H, s) 

MASS (APCI) (m/z) : 265 

Example 23 

A solution of l-acetylpiperazine-4-sulf onyl chloride 
35 (0.91 g) in chloroform (10 ml) were added 4-f luoroaniline 
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(0.38 ml) and triethylamine (0.56 ml) at ambient temperature 
After stirring for 6 days, the solvents were removed under • 
reduced pressure. A residue was purified by column 
chromatography (silica gel 100 ml, dichloromethane: methanol 
5 19:1). After rinse with diisopropyl ether, l-acetyl-4- (4- 
f luorophenyl) - 

sulfamoylpiperazine (716 mg) was obtained. 

NMR (CDC1 3 , 8): 1.97 (3H, s) , 3.09 (4H, m) , 3.37 (4H, 
m), 7.20 (4H, m) , 10.00 (1H, s) 
10 MASS (APCI) (m/z) : 302 

To a solution of O-tert-butyl (l-acetylpiperidin-4- 
yDcarbamate (0.97 g) in N, N-dimethylf ormamide (10 ml) was 
15 added 60% sodium hydride (0.18 g) at ambient temperature. 
After stirring for 40 minutes, 4-f luorobenzyl bromide (0.6 
ml) was added to the reaction mixture. After additional 
stirring for 4 hours, the reaction mixture was poured into a 
mixture of ethyl acetate (50 ml) and water (10 ml) . An 
organic phase was separated and washed with water and brine. 
After drying with magnesium sulfate, the solvents were 
removed under reduced pressure. A residue was purified by 
column chromatography (silica gel 100 ml, toluene: ethyl 
acetate = 1:1 to 1:2). After crystallization from 
25 diisopropyl ether and n-hexane, O-tert-butyl N-{4- 

fluorobenzyl)-N-(l-acetylpiperidin-4-yl) carbamate (922 mg) 
was obtained. 

NMR (DMS0-d 6 , 5): 1. 35 (9H, br s) , 1.3-1.8 <4H, m) , 

1.95 (3H, s), 2.3-2.6 (1H, m) , 2.97 (1H, m) , 3.80 
0 (1H, br d, J=15.2Hz), 4.0 (1H, m) , 4.32 (2H, s) , 

4.2-4.6 (1H, m), 7.0-7.4 (4H, m). 
MASS (APCI) (m/z) : 295 



20 



Example ?5 

To a solution of O-tert-butyl N- (4-f luorobenzyl ) -N- (1- 
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acetylpiperidin-4-yl) carbamate (0.5 g) in dichlqromethane (5 
ml) was added 4N hydrogen chloride in dioxane (5 ml) . The 
reaction mixture was diluted with diisopropyl ether and the 
precipitates were collected by filtration. After drying 
5 under reduced pressure, l-acetyl-4- (4-f luorobenzyl) - 
aminopiperidine hydrochloride (409 mg) was obtained. 

NMR <DMSO-d 6 +D 2 0, 6): 1.54 (2H, m) , 2.02 (3H, s), 

2.0-2.3 (2H, m), 2.4-2.7 (1H, m), 3.04 (1H, br t, 
J=12.1Hz), 3.29 (1H, m), 3.9 (1H, m) , 4.17 (2H, s) , 
10 4.44 (1H, br d, J=13.6Hz), 7.27 <2H, t, J=8.9Hz), 

7.66 (2H, br t, J=6.8Hz) 
MASS (APCI)(m/z): 251 

Example 26 

15 To a solution of N- (l-acetylpiperidin-4-yl) -4- 

f luorobenzamide (529 mg) in N, N-dimethylformamide (5 ml) was 
added sodium hydride (0.1 g) . After stirring for 45 minutes, 
methyl iodide (623 ml) was added to the solution. After 
stirring for 45 minutes, the mixture was diluted with ethyl 
20 acetate (100 ml) and water (50 ml). An organic phase was 
separated, and washed with water and brine. After drying 
with magnesium sulfate, the solvents were removed under 
reduced pressure. After trituration with diisopropyl ether, 
N- (l-acetylpiperidin-4-yl) -N-methyl-4-f luorobenzamide (248 
25 mgj was obtained. 

NMR (DMSO-d 6 , 8): 1.65 (4H, m) , 2.00 (3H, s) , 2.78 

(3H, s), 3.8 (1H, m), 4.4 (1H, m) , 2.0-4.6 (3H, br 
m), 7.26 (2H, t, J=8.9Hz), 7.46 (2H, dd, J=5.6, 
8.7Hz) 

30 MASS (APCI)(m/z): 301 

Example 77 

A suspension of 1-acetylpiperazine (0.627 g) , 2-chloro- 
4 ' -f luoroacetophenone (0.844 g) , and potassium hydrogen 
35 carbonate (0.735 g) in acetonitrile (12 ml) was stirred at 
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anient temperature for 3 days. After removal o f the solid 
by filtration, the fUtrate was evaporated under reduced 
pressure to give a residue, which was chromatographed on 
.xlie. gel uoo ml, eluting' with 0%-5% methanol in 
dichloromethane. The objective compound of the free fo™ 
was t aken up into ethyl aC etate „ ml, and to the sduZ 

<4N 2 .1, . The resulting precipitate was coilected by 
filtrat.cn, washed with diisopropyl ether, and dried J 
vacuo to give l-acetyl-4- M-«uorophenylcarbonyl m ethyl, - 
piperazine hydrochloride (1 47 g , 

NHR ,o„SO-d 6 , S): 2 . 06 (3H , s',. 2.35-3.8 (6 „, m) , 3.9- 

<2H, t, J=9Hz), 8.09 <2H, dd, J-5, 9Hz) 
MASS (APCI, (m/z, : 26S 
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CLAIMS 



1. A compound of the formula: 

Rl-A-N^ E ^X-y-Q-R2 [I] 
lb lU 

wherein R 1 is acyl, 

R is lower alkyl, lower alkoxy, lower 
alkylamino, lower alkenyl, lower 
alkenyloxy, lower alkenylamino, lower 
alkynyl, lower alkynyloxy, lower 
alkynylamino, cyclo (lower) alkyl, 
cyclo (lower) alkyloxy, 

cyclb (lower) alkylamino, aryl, aryloxy, 
arylamino, a heterocyclic group or amino 
substituted with a heterocyclic group, 
each of which may be substituted with 
suitable substituent (s) ; or acyl; 

O 

A is a single bond, or -S0 2 -, 

E is lower alkylene optionally substituted with 

suitable substituent (s) , 
X is CH or N, r5 
Y is a single bond, lower alkylene or 

(wherein R 5 is hydrogen, lower alkyl, 
substituted-lower alkyl, an N-protective 
group, aryl, acyl or a heterocyclic group>, 
O 

Q is -CH 2 ~, -U- ' -S0 2 - or -N«CH-, and 
R^ and R 4 are each hydrogen or lower alkyl, or 
are taken together to form lower alkylene 
optionally condensed with a cyclic 
hydrocarbon or a heterocyclic ring, 
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provided that when X is N, 

then 1) y is a single bond, and 

0 

Q is -CH 2 -, or -so 2 -, or 

2) Y is lower alkylene, . 
and pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1, wherein 

R is aryl, aryloxy or arylamino, each aryl of which 
may be substituted with halogen; pyridyl; or 
pyridylamino; 
A is a single bond, 
E is ethylene, 
X is CH or N, 

Y is a single bond, lower alkylene or -ll- 

(wherein R 5 is hydrogen, lower alkyl or 
an N-protective group) , 
O 

Q is -CH 2 -, or _ S o 2 -, and 

R 3 and R4 are taken together to form ethylene. 

I. A compound according to claim 2, wherein 

R 1 is lower alkanoyl, esterified carboxy, substituted 
or unsubstituted aroyl, l ower alkylsulf onyl, 
substituted or unsubstituted arylsulfonyl, or 
cycle (lower) alkyl carbonyl, and 
R 2 is aryl or arylamino, each aryl of which may be 
substituted with halogen. 

A compound according to claim 3, wherein 

R 1 is lower alkanoyl, lower alkoxycarbonyl, aroyl, 

aroyl substituted with halo (lower) alkoxy, lower 

alkylsulfonyl, arylsulfonyl, arylsulfonyl 

substituted with halogen, or 

cyclo (lower) alkyl carbonyl, 
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X is CH, H 

Y is a single bond or -ti- , and 



O 

Q is -H- or -SO2- 



5. A compound according to claim 3, wherein 

is lower alkanoyl, lower alkoxycarbonyl, aroyl, 
aroyl substituted with halo (lower ) alkoxy, lower 
10 alkylsulfonyl, arylsulfonyl, arylsulfonyl 

substituted with halogen, or 
cyclo (lower J.alkylcarbonyl, 
X is N, 



15 



30 



Y is a single bond or lower alkylene, and 
O 



Q is -<[!- or -SO2- 



6. A compound according to claim 4, wherein 

H 

20 Y is , and 

O 

Q is 

7. A compound according to claim 5, wherein 
25 Y is a single bond, and 

O 

Q is _{L. 



8. A process for preparing a compound of the formula 

Rl-A-N' ^X-Y-Q-R2 [I] 
A3 ^4 

wherein R 1 is acyl, 
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R 2 is lower alkyl, lower alkoxy, lower 
alkylamino, lower alkenyl, lower 
alkenyloxy, lower alkenylamino, lower 
alkynyl, lower alkynyloxy, lower 
alkynylamino, cyclo (lower) alkyl, 
cyclo (lower) alkyloxy, 

cyclo (lower) alkylamino, aryl, aryloxy, 
arylamino, a heterocyclic group or amino 
substituted with a heterocyclic group, 
each of which may be substituted with 
suitable substituent (s) ; or acyl; 

O 

A is a single bond, or -S0 2 -, 

E is lower alkylene optionally substituted with 

suitable substituent (s) , 
X is CH or N, 

R5 

Y is a single bond, lower alkylene or -i- 

(wherein R 5 is hydrogen, lower alkyl, 
substituted-lower alkyl, an N-protective 
group, aryl, acyl or a heterocyclic group), 
O 

Q is -CH 2 -, -d!- , -S0 2 - or -N=CH-, and 

3 4 

R and R are each hydrogen or lower alkyl, or 
are taken together to form lower alkylene 
optionally condensed with a cyclic 
hydrocarbon or a heterocyclic ring, 
provided that when X is N, 

then 1) Y is a single bond, and 

O 

Q is -CH 2 -, or -S0 2 -, or 

2) Y is lower alkylene,. 
or pharmaceutical^ acceptable salt thereof, 
which comprises. 



reacting a compound of the formula: 
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10 



15 



20 



or its salt with a compound of the formula: 
H0-Q a -R 2 [III] 

or its reactive derivative at the carboxy or sulfo 
group, or a salt thereof to provide a compound of the 
formula: 



Rl-A-N^^N-Qa-R 2 fla] 
or its salt, in the above formulas, 

R 1 , R 2 , R 3 , . R 4 , A and E are each as defined above, and 
O 

Q a is -H- or -S0 2 -, or 



2) reacting a compound of the formula: 
25 Rl-A-N-^^NH 

or its salt with a compound of the formula 

30 R 6 -NC0 [IV] 

to provide a compound of the formula: 

O 

r1-A-N^" E>v N-!!nH-r6 [ib] 
R3 |U 
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or its salt, in the above formulas, 
13 4 

R , R , R , A and E are each as defined above, and 
R 6 is aryl which may be substituted with suitable 
substituent (s) ; or pyridyl, or 

3) reacting a compound of the formula: 

Rl-A-N^ E ^CH-NH2 IV] 
R3 r4 

or its salt with a compound of the formula: 

HO-Q a - R 2 

or its reactive derivative at the carboxy or sulfo 
group, or a salt thereof to provide a compound of the 
formula: 



Rl-A-N'^ E ^CH-NH-Q a -R2 [Ic] 
h R4 



or its salt, in the above formulas, 
12 3 4 

R,R,R,R,A, E and Q a are each as defined above, 



ox 



4) reacting a compound of the formula: 



Rl-A*N^ Evv CH-NH2 fV] 
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or its salt with a compound of the formula: 

R 6 -NCO [IV] 

5 to provide a compound of the formula: 

O 

rI-a-n^^^ch-nhUnh-rS [ Id] 

10 or its salt, in the above formulas, 

R 1 , R 3 , R 4 , R 6 , A and E are each as defined above, or 

5) reacting a compound of the formula: 
15 HN^^X-Y-Q-RZ [VI] 



25 



A 



4 

or its salt with a compound of the formula: 

20 R 1 -A-OH TVII] 

or its reactive derivative at the carboxy or sulfo 
group, or a salt thereof to provide a compound of the 
formula : 



Rl-A-N /E ^X^Y-Q-R2 [I] 



A3 A. 



or its salt, in the above formulas, 
30 R 1 , R 2 , R 3 , R 4 , A, E, X, Y and Q are each as defined 

above, or 

6) reacting a compound of the formula: 

35 EL 

Rl-A-N" ^X-<Qa-OH [VIII] 



A3 A. 
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or its reactive derivative at the carboxy or sulfo 
group, or a salt thereof with a compound of the 
formula: 

H 2 N-R 7 [IX] 
or its salt to provide a compound of the formula: 

R3 R4 



or its salt, in the above formulas, 
13 4 

R/R,R,A, E, X and Q a are each as defined above, 
and 

R 7 is lower alkyl, lower alkenyl, lower alkynyl, 

cyclo (lower) alkyl, aryl or a heterocyclic group, 
each of which may be substituted with suitable 
substituent Is) , or 

7) reacting a compound of the formula: 

R " H 

Rl-A-N^^CH-N-R| [X] 
R3 R4 

or its salt with a compound of the formula: 

R i _ Qb- 2 a [XI] 
to provide a compound of the formula: 

R| 

Rl-A-N^NpH-rl-Qb-Rl [if] 
R3 r4 
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or its salt, in the above formulas, 

R 1 , R 3 , R 4 , A and E are each as defined above, 

r| is an N-protective group, 

R§ is lower alkyl, lower alkenyl, lower alkynyl, 
5 cyclo (lower) alkyl, aryl or a heterocyclic group, 

each of which may be substituted with suitable 
substituent (s) , 
O 

0^ is -CH 2 -, -S0 2 -, and 

10 Z a is an acid residue, or 

8) subjecting a compound of the formula: 

15 Rl-A-N^^CH-i-Qb-Rl [if] 

or its salt to elimination reaction of the N-protective 
group to provide a compound of the formula: 



20 



30 



Rl-A-N^^CH-fl-Qb-Rg tig] 



or its salt, in the above formulas, 
25 R 1 , R§, R 3 , R 4 , A, E and Q^, are each as defined above, 

or 

9) reacting a compound of the formula: 



Rl-A-N^^CH-NH-Qc-Rg [Ih] 
or its salt with a compound of the formula 



35 
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to provide a compound of the formula: 

R5 

Rl-A-N^^CH-li-Qc-Rl [H] 
A3 A« 

or its salt, in the above formulas, 
R 1 , R§, R 3 , R 4 , A and E are each as defined above, 
Zfc is an acid residue, 
O 

Q c is , and 

Rj| is lower alkyl, or 

10) reacting a compound of the formula: 

Rl-A-N^^NH 

A3 k* 1113 

or its salt with a compound of the formula: 

2 c " Y a-Qa" R2 [XIII] 
to provide a compound of the formula: 

Rl-A-N^^N-Ya-Qa-I^ tl j ] 

A3 A4 

or its salt, in the above formulas, 

R 1 , R 2 , R 3 , R 4 , A, E and Q a are each as defined above, 
Z c is an acid residue, and 
Y a is lower alkylene. 



9. 



A pharmaceutical composition comprising a compound of 
claim 1, as an active ingredient, in association with a 
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pharmaceutically acceptable, substantially non-toxic 
carrier or excipient. 

10. A compound of claim 1 for use as a medicament. 

11. A method for therapeutic treatment and/or prevention of 
amnesia or dementia which comprises administering an 
effective amount of a compound of claim 1 to mammals. 

12. Use of a compound of claim 1 for manufacture of a 
medicament for treating and/or preventing amnesia or 
dementia in mammals. 
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